A research survey research was conducted to identify factors affecting changes in bowel habits of rectal cancer patients undergoing sphincter-saving surgery and to provide basic information useful in nursing interventions supporting treatment for rectal cancer patients. The subjects were rectal cancer patients who had undergone sphincter-saving surgery over 2 years ago. The final analysis included 107 patients who had made outpatient visits to the colorectal surgery from 12th to 31st May, 2014. Collected data were processed with SPSS Version 21.0. Changes in bowel habits in the subjects were observed: frequent bowel movement in 74 patients (69.2%) and faecal incontinence in 48 (44.9%). Most of the patients used self-care to improve their bowel function including dietary modification (78.5%), regular exercise (72.0%) and pelvic floor exercise (34.6%). Frequent defecation was associated with adjuvant chemoradiation therapy (P < 0.001) and faecal incontinence was associated with age of ≥65 years (P = 0.019) and a group who underwent adjuvant radiation therapy (P < 0.001). It is necessary to give sufficient information about possible postoperative changes in bowel habits to patients with the risk factors before surgery.
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| INTRODUCTION
An increasing number of people are diagnosed with rectal cancer in South Korea each year. 1 Surgery is the primary treatment for the rectal cancer patient. Abdominoperineal resection (APR) was performed until the late 1970s. 2 Recently, there have been advances in surgical technique in rectal cancer treatment, including total mesorectal excision and use of preoperative chemoradiotherapy (PCRT), both of which have improved local control, whereas adjuvant chemotherapy regimens have increased sphincter-saving surgery (SSS). [3] [4] [5] Although patients in general wish to save their sphincters prior to their surgery, the patients undergoing APR for low rectal cancer have a similar quality of life (QOL) as those undergoing SSS. Some studies suggest no difference in the QOL between the two groups, 4, [6] [7] [8] and some other studies suggest that patients who received APR have better QOL compared with those who received SSS due to changing of bowel habits, 9 indicating no consistency between the outcomes. Faecal incontinence occurs in 10% to 20% of patients after SSS. 10 There is no standardised diagnostic method for severe issues with defecation; therefore, it is difficult to calculate the prevalence of this condition. 11 In addition, although this condition reduces the patient's QOL, few patients visit medical centres and seek active treatment. 11 About 70% of the patients who undergo SSS experience changes in their bowel habits immediately after the surgery, 12 and the change in bowel habits is not uniformly induced at identical severity but differs in its severity based on the patient's disease status and therapeutic methods. 13 Faecal incontinence is improved over time from 3 to 24 months after surgery, but this condition did not change significantly between 24 months and 5 years. 5, 13, 14 Faecal incontinence causes an increase in medical costs, and surgery procedure choice is more challenging. 15 In addition to the use of protective pads for leakage, other self-care practices for bowel habits include medications, diet, regular exercise, and pelvic floor exercise to improve bowel habits. 12 As the degree of change in bowel habits after SSS can affect the individual's QOL, 16, 17 it is necessary to give sufficient information about possible postoperative changes in bowel habits before surgery. Therefore, our aim was to investigate bowel habits and self-care to improve changes in bowel habits of rectal cancer patients after SSS.
| METHODS

| Subjects
The subjects of this study are colorectal cancer patients who underwent SSS 2 years ago who visited the colorectal surgery centre from 12th to 31st May, 2014. Excluded were subjects who had not undergone take down surgery or reoperation of stoma and who were undergoing chemotherapy for cancer recurrence treatment.
| Changes of bowel habits measurement
To measure the changes in bowel habits, we utilised the Memorial Sloan-Kettering Cancer Center Bowel Function Instrument (MSKCC BFI), developed by Temple et al. 18 Five or more instances of defecation in a single day indicated frequent defecation, and faecal incontinence is defined with a total score of 11 or more.
| Self-care to improve bowel function
To measure the self-care to improve bowel function, we survey the patient's dietary modification, such as avoiding highfibre oily food, meat, spicy food, and flour or decreasing the amount of food and performing regular exercise and pelvic floor exercise in self-reported research.
| Data collection and ethical considerations
The study was approved by the Institutional Review Board (IRB Number: 2014-0501), and the period of data collection was between March 1 and May 31, 2014. We checked the surgery schedule of the department of general surgery for rectal and sphincter-related surgeries during the data collection period and obtained approval to browse the electronic medical records (EMRs) of rectal cancer patients who underwent SSS.
| Statistics
Data were analysed using Window SPSS version 21.0. The χ 2 test and t test were used to compare differences between the two groups. A P-value <0.05 was considered statistically significant. A logistic regression analysis was performed to identify influencing factors on changes in the bowel habits of rectal cancer patients who received SSS.
3 | RESULTS
| Characteristics of patients
A total of 107 patients were enrolled. The age and gender were equally distributed ( Table 1 ). The average follow-up time of surgery was 23.21 months. The average tumour location was 4.88 AE 2.5 cm from anal verge (AV) ≤4 cm in 56 patients (52.3%) and >4 cm in 51 patients (47.7%). Low anterior resection surgery was performed in 36 patients (33.6%), and ultralow anterior resection was performed in 71 patients (66.4%). After surgery, adjuvant chemoradiotherapy was performed in 73 patients (68.2%), only chemotherapy was performed in 3 patients (2.8%), and no adjuvant therapy was performed in 31 patients (29.0%) ( Table 1) .
| Changes of bowel habits after SSS
The mean frequent defecation was 6.97 AE 5.03 times, with 33 subjects (30.8%) who had <5 defecations per day and 74 subjects (69.2%) who had ≥5 defecations per day. For faecal incontinence, 59 subjects (55.1%) had a score of ≤10 out of 20 total points, while 48 (44.9%) had a score of >11 out of 20 points; 64 subjects (59.8%) responded that they did not experience incomplete evacuation, while the remaining 43 subjects (40.2%) reported that they experienced incomplete evacuation (Table 2 ).
| Self-care to improve bowel habits
Most of patients adjusted their diet to improve changes in bowel habits (78.5%); decreased the amount of food; or restricted intake of meat, oily, or spicy food. However, there was no statistically significant difference in dietary control with changes in bowel habits (P = 0.273). Most surveys about diet have been conducted in other countries; these diets are different from the diet of Korea. Patients with high
Key Messages
• an increasing number of people with rectal cancer underwent sphincter-saving surgery (SSS) in South Korea, and there is a growing concern about changes of bowel habits
• about 70% of patients experienced frequent defecation, and about 40% of patients experienced changes in their bowel habits even after more than 2 years had passed after sphinctersaving surgery
• frequent defection and faecal incontinence were significantly associated with adjuvant chemoradiation therapy faecal incontinence scores regularly exercise every day or two to three times per week (34.6%). In patients with faecal incontinence, more pelvic floor exercises are performed (P = 0.017). However, there was no statistically significant difference between pelvic floor exercise and changes in bowel habits (P = 0.273) ( Table 3) .
| Frequent defecation and faecal incontinence according to general characteristics
When comparing the frequent defecation group (≥5 defecations per day) and normal group (<5 defecations per day) according to the general characteristics, the group that had ≥5 defecations per day was significantly different from the group that had ultralow anterior resection (P = 0.030) and the group that underwent radiation adjuvant therapy (P < 0.001). The faecal incontinence group (≥11 scores) was significantly different, with a mean age of ≥65 years (P = 0.042), from a group that underwent ultralow anterior resection (P = 0.003), a group that had a tumour located<4 cm from anal verge (P = 0.007), and a group that underwent adjuvant radiation therapy (P < 0.001) ( Table 4) .
| Effect on cancer treatment of frequent defecation and faecal incontinence
All the significant associations are shown in Table 5 
| DISCUSSION
This study identified the types, frequency, and impact of changes of bowel habits experienced by colorectal cancer survivors 24 months after SSS. For the changes in bowel habits, increased frequent defecation was the most common change (74 subjects, 69.2%) followed by faecal incontinence (48 subjects, 44.9%). Findings are generally consistent with problems reported in the literature, 9, 12, 14, 19 which demonstrated that frequent defecation and faecal incontinence are the most frequent problems after SSS. This study confirmed that, even 2 years after SSS, changes in bowel habits (ie, frequent defecation, faecal incontinence, and incomplete evacuation) could persist. Factors affecting bowel habit changes were demonstrated in a group that underwent ultralow anterior resection (P = 0.003), a group that had a tumour located <4 cm from the anal verge (P = 0.007), and a group that underwent adjuvant radiation therapy (P < 0.001). Most of the subjects modified their diet, performed pelvic floor exercises, and/or took drugs or medical interventions like biofeedback. It is unclear whether the bowel habit changes improved. Sometimes, the patients who underwent SSS required ostomy again because of severe faecal incontinence. Although surgeries and chemotherapies are inevitable treatment options for complete cure of cancer, most of the patients preferred SSS before surgery. 20 These options can affect the patient's QOL after the treatment of rectal cancer. Trial-and-error dietary modifications were a common selfcare strategy used by patients to manage bowel symptoms following SSS. To accurately determine the relationship between the Korean diet and changes in bowel habits, we have to check eating habits and dietary environment. Further studies are required to clarify the correlation between the Korean diet and changes in bowel habits of those who underwent SSS. Therefore, adequate explanation should be provided to the patients so that they are aware of potential changes in bowel habits after the surgery. General practitioners and specialist surgeons were the most frequently accessed groups of health professionals for bowel information or treatment, yet they may not be the most appropriate service providers in meeting the types of unmet needs reported, particularly in view of the limited time available for standard consultations. Moreover, patients should be aware that changes in their bowel habits may occur immediately after SSS and persist even after certain period of time.
Self-care activity should be encouraged so that the patients can appropriately adapt to the changing bowel habits and manage the condition. Nurses working in cancer clinics have an important role in providing education and ongoing support to patients and their families. In many cases, patients may benefit from referral to nurses or physiotherapists who have specialised knowledge and skills in bowel management.
| CONCLUSION
Based on the findings of this study, we suggest the following: first, there are many patients who experience changes of bowel habits even after 2 years have passed since SSS. Therefore, nurses in the clinical settings should encourage the patients to honestly describe their bowel habits; besides, a suggestion was made to plan and provide appropriate nursing interventions. Second, additional studies should be performed on the factors that affect changes in bowel habits after SSS. Third, this study is a single-centre study on rectal cancer patients. Therefore, additional studies with larger cohorts should be performed to confirm the findings of this study.
